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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device of high withstand voltage which exhibits excellent 
on-voltage and yield voltage and high-speed switching 
characteristics by realizing a micro pn repeating 
structure of the order of micron with an enough 
precision. 

SOLUTION: N type diffusion areas 1 and p type diffusion 
areas 2 are formed in areas sandwiched between slots 
73 arranged on a first major surface of a semiconductor 
substrate. P type wells 3 are formed on the n type and p 
type diffusion areas 1 and 2 on the side of the first 
major surface. Source n+ diffusion areas 5 are formed on 
the first major surface in the p type wells 3. Gate 
insulating layers 9 are formed which are opposed 
through gate insulating layers 8 in the p type wells 3 
sandwiched between the n type diffusion areas 1 and the 
source n+ diffusion area 5. The n type and the p type 
diffusion areas 1 and 2 are provided with density 
distribution of impurities diffused from the side walls of 
their slots 7a. 
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«r©we»©3%— 3M3<fctf«#©»K:a*n*OTE 

izm i mmmcom i 7M*b*£. 

me <fc Vffi^ © * ic 4* * n bebb « © mi eb 

pnB^*»B-r*B2«Bffl©B2*«*Ba£. ! ° 

beb i :fc«fctf!?i 2 ^mbbbobeb i sbbkbb 

BEB 3 TMBBBSBA/TraEB 1 TH4WIWlt*»rt 
-r*«fc5JcBE»l £B*J:tfBE-#©B©«fiffi© 

BEB 1 *J«ktfB 4 ^MttaBKBSttSBBB 3 ^m. 
<h£B*.. 

BEB 1 TBfcSBKmE— 2f©«©«SBa>'&i£«S 20 

beb 2 7KaBttttaeB3&©B©aBB£> ■aitma 

ttfcTBB**fl > B«#bTfr»*, B»J£¥B#BH. 
CBBf* J: 5 KBEB 1 £fi±KV-xaB*«»BS 

nr*o. BEBi*B&a«»ca$5;wj::aB-r-5«fc-3 

KBEB2£B±KFW>B8:WgJ£S*lTV**. M 

1 (ceB©BMEE¥*ff:&B. 
[B#B3] )»E)IS3£J:tra4 7ffi*fl(*£*fttt 
»w»«f *«t 5 ICBEB 1 3Effi±tCV-^««*«»J*a 30 

*ix*5 0. BEmi*^a«K«&W£BB-r*>«fc-5 
jcbeb i £S-Lic k u-r >aajw&isa*vo>5. m 

1 tCEB©BHEE¥Btt£B. 

[BBB4] RD*3fflE«H±<DMIittflilB»0gg 
2©3#©iy.TTifc-£>. HCEB©iSWffi¥B 

[11*915] f»E-*0»©Slr»K:»|*l-r4«Bffi© 

-*tcttffjEiBi^*E«i«*s*^)«$nT*3«?. fta^tc 
«beb i T&mm&tmts;zmngi<D*M%>m&fiw 
Bsn-r^-s. mbb 1 ceaaBME'MMMfcB. <° 

-a-{c«beb i *««ia«rt^B<*nT*5t>, m%iz 
«beb i TMBBB&ncwBBo^MBBBtfBB 

Snt^4, 1 K:EB©B5»E¥B«:BB. 

[»*3H7] BEift©I*l8B(5. BEB 1 ©7KBBB 
©BE— ;£©B©BBffitc.tett£;T:|iB«!l^£©l 0#© 
1 BlT©*«BB*«B-r*>"J n >T*«S*iTi» 
*. 1 lcE«©£iliiJEE¥BttBfi. 

ibbbs ] Atrew 1 *«ttf* 2 ^bbbbobeb 

2£®ffllc(i, BEB 1 ^HHfcaBJ: 0 fe^FWHHB*© 50 



iS t^B 1 JSfiS!©B 5 **E«jffi*jW<fl£J5£SnT* 0 . 

Em 1 *M*a«K:aBttfc««snT* 0 . 

BE«©rtB£3te«;*n*BE>' , J:3>tt. BEB 1 *$ 
<£tfB2*l$$iB#t;SSaJITraT<=>n> *oBEB5 
TBBBBtabT^*. BBB^ceBaXBEBB 
&£B. 

[BBB9] BEB©rtBWtf&BBT3fe«a*VO> 

«. b#ji i tceaaBMEBBBBB. 

*©«©S^3&(pllceoT5iffiUT^*, B#Blfc 
EB©K»E¥B#Bfi. 
[if BB 1 1 ] BE**- hB«BttBE-3!f*«fctftt 

KEB©BWE¥B#Bfi. 

[bbb 1 2 ] be^- f-asiteBE h v >w- 

hBit£WUT*59. BEBliEtCfl^Stt. *OB 
ESH^*E«!l«a±tC©*!*.EHSnTH-5>, I8*«l 1 
ICE«©B»E¥B#BB. 

[B#B 1 3 ] WEy- hSSBfi^U—^-y- h« 
JBfcBU aoBEBliffi-hCBBSnTl^*. M* 
m 1 1 CEB©XBE*N*ft:£B. 

[B#B14j 5^ICSS*rr-5BEBl*Sj;tfB2;F 
6 ft* p nBjg£BE»£#Biia*l&aiI 

BEB>gLBiB©BHtt. 3BtBB«S£:fN£l/-Cffitn: 

ttn-est>nr*3 o > BEJg*n:ttK©BEa i £BB© 
«i»j4ittEy-x«ac«fiw«c»«*nT*o, be 

% 2 £ffiffi©B8EteBE F >B8KB»Mfc:attS 
tlTlr^. SI*^2JCEB©Z!WJE¥3W*:3SB. 
Ilg*iH15] SWCRirr-5iWE3iili3«fctfSS2* 

«j!»««75^!{ts p n«jitmE»tA«ajg$nfcaig 
»fE»jgL«ig©B!ffi«:s* i ««s©*aft:a«»ct«a 

[M^a 1 6 ] IffiESfl 1 ^F»C*®^©^*E»©S9E- 

sa82-*©a©{BjBffi^e>s»ESg i * £ztm 2 TFastia 

«©ME P n S^a!ST©a«fc 0 fcM< . 

BEB 2 TMaRtt©?tt4*©fiftEB£©B©fl&B* 

b©*t«(g{i. BEB2 7>E^«a©mEB#©a©a 

Bffi*^ 6S5EB 1 *5J;^m 2 T*Gi»B*S©tlIE P n B^ 
«*T©«J:0t>BV», BsRBl 5 £»«©»»£¥« 
ffiSB. 

[MBB17] S^fc»»r«BE»l*J:tfB2^ 

«*««*>sft* p n«jSiffifEBt^a>ianfcaii 
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[i»*«18] ->U3>£*m«C^tJ5&»lf#8tEj£ 
l2¥^*^©^*iE!KiSS«t 0 fcffiii^ 1 5 t:E 

ti»*JS 1 9 ] f&Efl 1 ii cfctflg 2 7*E4feffWtlC«A 

1 5 tdiBilroS5HJE¥^^^S. 
ffi&m. 2 0 ] ii3E¥8l#g«tetljE3§ 2 iSflJtCgB 

T, 

®2, Sg3:fe<£tfSil4*liiEftM&telftE¥ag 
[if 2 1 ] £WC**|6rr** 1 i5<fctff§ 2 <Z>±® 

WEmi^ai«i««©WEmiiE«itc^$nfciB2 

" WE*2*Mfc****^TttE*l**«»fB*£**fiI 

-ri>«fc3fc^Emi£ffitcff^B)c$nfcm 1 iti®S3 

SHEmi43«t^3^F«!«lffl«lc«Sn«.ME^2^iWi si 

mmiz, mam, 1 T«**«3^a»s{t ufct*tciWE 

[ffi$^2 2] SV»C»iai-r*»l*J:tf*2 3£ffit 

wr**##*«o»Eai i iffiifi^tc^ i its©i 

atrEJBl*ffiKttEJBl^F*n«f««J:0 , bj»<'»aft«)iB 4 
1 <Z> St £fli*/ST 5 !*§<*:> 

WEse i v>m<D-j}<D®mm\zm 1 gtsioTffitte. 



4 

m3^*E«l««*»«-r-5X@i:. 

ME* 1 *£ZMS 2 ©i*K«&A,«:tt*-e. mE)R 1 * 
.fctfJS 2 <JDg|<DBtrE— ^OH9H®tw3IASnfc^ 1 *5«k 
tfJB2*«HOWE'FI««l«:a:**1*T. MB* 1 

£8rr-5«fc5 £ffiE& 1 5F*B«f*«©«ttESB 2 
[W*S2 3] it&OlttJfEJSSl <7>$£1t§&CE>fitjf5g|2 

* n f c *t a r * «b * <a « ii as £ * * u . 

m 1 W«SO«iE^F>E«fttBftE« 1 <0«<omE-\£<0ffl 
Mgffi £ WE* 2 <B«<offiE*fc:£<z>fflI£ffi £ £ W A $ n. 

k 2 ma^ME^MttamEfH 1 <B«<&iiaE{ffi#<&« 

ffiffitfltfE*2(0»<0ffiE-*O«SSHt^«ASn 

[§§#3! 2 4] mi W«S<0ffiE*M*ftttf»E* 1 CO 
j»<&WfflllffiK:»AStU 

* 1 **fflOWE^«**»A*nfc*K:«»c«)(ttE» 

m 2 VttfiOfflE^Ftttttt. (WEJB2 0)»(0|B|«K»^ 
SA^tt*, »*3H2 2K:E*0>KWffi a l £ *ffe«©B 

jfflESB 1 ^3W5«I««Ea)fflaBa:y- hitl^ftbT 
T£Xg<h££6{Cfiix.£:, i»3fc«2 3 *fcH2 4KE 

lm*js 2 6 ] rnism i ±a*> b stjtsm 1 ^f*e««« 

£t±(D8gS KjfflEJB 1 4ock^m 2 <0«K:52S 

WE»3 0»rtlcy-H»l»Ji*^SEbTy 
-h««»fc»J*T*xa££S&£flAfc* 83*^2 
3*fctt2 4 «CE«S©je»EE*##««^«ifi^- 

[gS*^ 2 7 ] MEM 3 flflfSm 1 6 ffi 

IB* 2 Til^WtC^/S^nT4o 0 , 
(l»By- hMili- WE*l*J:«Sli2^>6«l«l«± 
tmZ& 1 ^ct^m 2 CD«±i:t3jgSgMtcSHS$n^)> 
MF££2 6«cE«©!BWEE***8«©»jfi*tt. 

[SS*^2 8] MElB3a)A(2. (KIE*liiS*6W 
ESB 3 ^F«S«i9S«^(D*jt-r*ck 5 tcfltliam 3 
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£ft£, S*^2.6t;E«OSiHK¥^«:|£ll<OSlie^ 

He 

[ift#S 3 l ] jfflES&Bte, is U n >»{tK, > U 

[0 0 0 1] 20 
[0 0 0 2] 

?gf^<, A7-MOSFET (Metal Oxide Semicond 
uctor Field Effect Transistor ) ^>S I T (Static I 
nduction Thyristor) I GBT (InsulatedG 

ate Bipolar Transistor ) ^£5fc&a*iI/uT#£:„ Z. 

[0 0 0 3] tEJfe^BWE^SIfr^TttJa^RWmJE 
*W*fc»l;:JP<»Jt«tt<0 HU7hH««i«illESB 

**<ttoT*>tE#J«a:ft, 'J 7 <0 40 

7-MOS FET-^S I TTI1 i«»X-f 'y^^T* 
*fc<Z><B*>«JErt*E5<, *>«JEt*tt«JEtC!)M/ 
-F*:7H«tt^feiJ>*-><j3>iJ ^ *y h<hLT*06n 

[0 0 0 4] I GB T W>SO'>S*t 'J 7* H 'J 7 



izjzz&mm&tfttmisTX'f 

iiiifctc, *8+t 'J 761At6fc«© p n»&6i 

§g^T££<fc#T#&^. Lfc^T, IGBTTteS: 
HV»oWJE(Z)3R^Ttt*>«JES 1 Vgg^-RCT* 

[0 0 0 5] h5>^^/W#— 5 

t-HSITTIl ^tUT^-XSfc^y-h 

10#<B18flE) 

[0 0 0 6] C©J:5tea*<03«Wffi*^©B*tlT 

*<fctittfUSP5, 2 16, 2 7 5KU§3BS*ITH 

[0 0 0 7 ] 15 8^111, £<D#ligte, ±EXitt 
OSfi^ h V>5-V- S F E T^jgffl b 

1 d:pli@3 0 2 tCOttjgLWiSTBftx.fc'bOT* 

[0 0 0 8] ±EXIttJCtt, Tr*)V%:Wi$rtrz> J f-V 

3 0 9W7^y-h^MT5pI^xil/3 0 3 d:, 
P nSSigLfffig 3 0 1,3 0 2 £OffiBH«tt#£R9§ 

*£3 0 1tC, SfcpS^x^S 0 3ttpSS«3 0 2 I: 

3 0 1 tpSfi«3 0 2 t<Z>^F*E«Ofl^SVWC«L< 
6r?TM:it, -en-enCD^a 3 0 1 , 3 0 2GD«|iS 
^+^UiCt"r*^i:±EXSRtC^anTl^. 

[0 0 0 9] ^©«ifirtt* : =F<D*>tt»^*^Ttt, 
SfMOSy-H3 0 9«CJ:0, y-h«»13 0 8* 
MlTMOSy-h3 0 QW^UfcpI^xJVS 0 
S^SHWlCn^f ^^RfiStl*. -t IT, KK 
>n+««3 0 4, ni»«3 0 1, nSft^*± 
tf7-Xn+ ttttfR*3 0 5(D«»T«^«»*«»n 
3„ h 3 0 9*+»l:/H7^LTft*^ 

gSO«EEI^T£#P*ntf, *>tEllil:nl!lB«3 0 

[0 0 10] 
[ftl] 



(5) 



{ftggipi 0-223896 



8 



Ron * Ld / (q x Nd x n) x (Wn + W p) / W n — 0) 

Ld: KJ7HO«, q:mttK»» 
Nd: nSffi« l e>* * h ^ : 1 



[0 0 11] *C*7«It*^Tl<^>tE#l 0 

(KK>i:»«SftfcHH>n* (B«3 04inS 
0 1 £*>&£:*) <hpSSt«cg& (V-7l:tt«S 
nfcpfi^xjPS 0 3 t pfifll«3 0 2 t 

Y-Y' »C»-pTja*tpn»^(0«Jfffl^6a!lH« 
ffi««rt<l2;rt $ oT<*. KK >«JBES±»LTV>< t 

nmm&3 o i*j;r;pS!««3 o 2 hjj&ahv^o 

^^x;U3 0 3 tHH>n+ ««3 0 4 i(»oT 

<0^j2;;iO**i; 3 *;:&*• 

[0 0 12] ^IC, pn»jIL«ifi«<D^«s«»*S:*: 

TH 5 9 fc#!HLT«JHiUJE€:***. 
[0 0 1 3] 05 8l:*^TY-Y' WrHJC*5 

tt*ffi#cox#ft/&#teE! 6 o tc^Lfc J: 5 ten ifitt 
3 o lpremisou ps««3 o 2WTta«^UTa 

«U&H*jS»*«-r. »jgl/*JS«Tttpffl««3 0 
2^niW3 0 1 tSlflT^tY-Y' ttOtKffitc: 

S 2 (#MkflMD t©af***«b<ttaJ:5K:*7-liy 
H£H**ft**7&*. ^ENB^E^THU Nd=Na (N 
a : p^M^3 0 2<D*y HT*E«ftffi£) iLTflMMw 

t* t x*rti«*c!>»*«[tt£jiT<z>scT#A en*. 

[0 0 14] 
[R2] 

Ex(max) = qxNdxWn/2/s -(2) 



[0 0 15] X-X' »K»5«ffiT<0«5K8U8ttEI6 

nfflffl«3 0 1 <!:pSi«E3 0 2 £<0^*G«J<B»tt5^ 

lC»Lt^t^5ftfr««aifcSnT^*t, 

#»£&*. *rcnS«a«c3 0 1 0^F*E^Ofi^ffl»M 

±■5 lev—* (s) fflowsoi^. 

[0016] £ <£>P$f*«J£V b r tt, i^^I 

***«B»«»S*KEc (y'j3>TliEc = 2e5V 
/cm (2 XI 05 V/ cm) ) K&TSttffiTtelSifc 
£*<D"TN Na=Nd©i^ 

[0 0 17] 

[ft 3] 

Vbr^EcxLd ---(3) 

[0 0 18] £-T*C£**T**. (1) 
20 mJE (*>ffitn:) *Tlf *&»£«. nS««3 0 1© 
5FSfiWSKNd«:iB»ntf«kViCDT***^ Bffi&SKHt 
T*fc»iCpS!««3 0 2<0^1ffiWffiKNafcft*'*;i 
tldfc*. ^n6C!>3Fie«H6ft©lfi»«ftlB«&T^< t 
^^^TOX^[6]Om^C0«#^iC^*o tut, 

Ex (max) OTWMWMCifi^ fc 
^P?tttEH (3) SCTWf»Sh*«*T?ttHi*<a: 

[0 0 19] 
[R4] 

[0 0 2 0] £"*-*#»****. C<DtZ<D*>t£tri 

[0 0 2 1 ] 
[R5] 



Ron = Vbrx(Wn+Wp)/(2x£xiixEc) 



(5) 



[0 0 2 2] t4oT, Wn, Wp*/hS<Tntf*> 
jatf[««*T/h*<"r*Ct#T?**. ifcCOfltifiT? 
tt^^tt^RttRffiO-RlcttWi"**** tE#a>*Ms 
ttKStt K U 7 hi«t««t*/W-MOS F E TT 

^*fE^«rSfe#f4^#«UT^2. 6 i!l<h fc-g^n*) 
Kit^JLTigftrT*. C<Dtc#>, B5 8l:St«t5fta 
MftpnliiIL*IJB«:ff03iOCfc3WT*ntf, ft HE 
Tffi*>SEE<DSI^^3lT#*C<l:^^*o 
[0 0 2 3] 

tpnUIl/iiBH ±EX«TttX7f>^l/fc»l: 



££i;ait*;riTitJre#*£*snTt>*. t^u 

40 &ftf&. ^BSJC^CCOVi-fn^^iT*), pnliiiLtfl 
ifi«3IST**pIffittlUa<i:A/(!:tt^. BIT. 

*ftKifi^ji*HTsuT»¥aetc«ftwr*. 

[0 0 2 4] &43, ±EX«»ctt, ±iao«[jfi^rttttX 
#<&*T83RSnTV>*fc#, £T<B0ffi€:^fc8ft93 

[0 0 2 5] §6 2^86 4 tt, X^**> vJUjEfitt 
Tpn*3gU*ifi«:Bifi"r**ffi«:Xe)B*CS-r«B»Wr 

ttt*n+ aa«3 0 4±tC, XK^*S/^;i/JBKfttt»CJ: 
50 otn- lWtvtiH3 0 l«^n^o 
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"[0 0 2 6] 06 3£#B8l,T, n- ie?*->t;H 
- lOil/fcttllf, n- Xtf^^5>^JW^3 0 1 

ttx^?>i/^js$n^>o enacts, n+ga3 0 4 

*«JtaiL/Tn- xe^*->t;H3 0 1 \ZM3 0 1 a# 

[0 0 2 7] B6 4*#HHUT. »301 af*3Kg&W 
lep- Xt!?+ytJH3 0 2^xW*ytMSS 

[0 0 2 8] CC0^-5^Xfcf^^v^;u^S^ffiT'«, 

fe, p- xtf^^^>^;u^3 o 2coj«;S*tc, S1£«o 

^FJMi^l (n - xe^^y t 3 0 1 t^MW tifiz. 
GDp- xW*->t;H3 0 2 4 , H^^tCffi^LTb^ 

sis LWjfi-ewjat-ra :taT«&^. 

[0 0 2 9] &Tc^\i$*z/*)Vj&&mz&rttt1&® 

[0030] EI65i:i66 ttt, *tt?HPJ*lC«fc*IR 
^FMIIT P n US U«ifi*«Jfi-r **»*X8IRIC« 
TttlKWHBT**. *-TBI6 5«r#BBLT, HK> 
n+M«£ft*n+ ««3 0 4 JtlC. Xtf^S^WS 
g^tetCct-DTp- Xt!^^ytiH3 0 2#»tfatl 

[0 0 3 1 ] 06 6^#IIT> COp- xW + *>t 
;UJB3 0 2l:-7X^ 3 5 os^TSftWfc+tt^aa* 
RgS*Sn*. cni3^0, y'J3> (S i) ©— afcMK 
f^MSCUU> (P) fcttS. CIO'J >tenHtf> 

K-/t>ht**fcft, ttt^aoBHWsnfcp- xtf 

^+ytiH3 02*Kn-Jf30 ItfMf&ZtlZZ £ 

rpn«au«iB*«»j4sn«. 

[0 0 3 2] COSKM^tt^^tCcfc^S^^tC 
[0 0 3 3] £l±©J:'5K:±IEXlR^*Snfc«!»-C 
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[0 0 3 4] -en»$A, #369i©BWH:. ISIftpnH 
[0 0 3 5] 

JBlW«S!<DJB4Ttt«l*«i- y-hfi 

BiC»J«an, *^»l^F««l<a«i:pn*'&t«JBKL 

0*l3ES«JCJKjBatSnTV^. J845F*E«J««tt, * 
3 ^>E«««S^TSB 1 T)W1»««£#r6rr* «k 3 £ 

\zmfiL2tix\**z. tf-hnmmiz. mis^tfifR*^ 
ipm®& iztks. nzm 3 7>e«««k t v mm*ft 

[0 0 3 6] *XW&«WJE¥«*««"Ct4, * 1 *5 efc 
tflfl 2 CD»fc»E*n*««HCp n*at*S* 1 &<fctf 

SB2<o^F*E«»««7&«»iacanTi^. c<Drz#>* 

[0 0 3 7] »l*5J:r/S2<O^F*E«b««Oft>«r 
tt, *l*J;tf*2«>»©«Kffi^6ffi«anfc : FW« 

[0 0 3 8 ] *5S^(Z)»*Uli— O^ffilcSfAtf. S3 

4dJ:^B4 7>g««« w tc »«rr * <t o \zm 1 * 

*««K*Wf « J: -5 tcS 2 3Lffi±\Z H U-f 

[0 0 3 9] cntCcfcO, Kfi©^7-MOSFET 
tc, 5^n>*-^C[)«aa:p nfSiIL*8ift£*gT£ 
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- [0 0 4 0] *5g0JcDjrfSU^ffiOJSffitcS£Atf, H3 

» 4 «ig»r«a wK*«-r * J: 3 k» i * 
b± \z v-7>mffifiWi3L2tiT& o , % i ^f&mmmiz 

[0 0 4 1 ] CimCcfc 0, »A7-MOSFET 
IC, 5 ? n >*-y©«ift p n US Uifi t*8T4 

[0 0 4 2 ] Hr^tecDBlBtcaAtt* BSO 

^■5«BI±©IBI«tt»OiSS©3»OieilTT**. »° 
[0 0 4 3] Z.n\Z<kO, «S/hfc1MX<0pn*ijILfll 

[0 0 4 4] :0««lt fct*tf»6<*>ttAST 

[0 0 4 5] C(^«fiEtt, fctA«»»lsIIE-f *>BEA 
Kt£;Uf, «<DrtSBte, * 1 <&*tt«««<Z>— 

[0 0 4 6] wtatCci:0> y'J3>*ttfti:t§^SI 

[0 0 4 7] *58M©»*b^ffiO)SffitSeAfri, mi 
*«k 0 t>TM4bftft®nt>JB l MimfKofg 5 7NM« 

[0 0 4 8] *»M^iT-*U^^©BffiiC?Sl£^tf, ?H<7) 

CO 0 4 9] *56MO»*L,^ffi<0»ffilC«*tf, y- 

[0 0 5 0] *58WO»*L^«©J«lBlcaAtf. y- 

[0 0 5 1 ] JLttKiO, ct0iftSC0iSV^It^nI«g 
^— h ftflE© J* * D Kid: o TA***^»» lX-f7f so 
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[0052] *589i©»*b^tt©j*Bfc«eAtf. y- 

hlf IB h l^>f y- hi* ttlTJi 0 , ^liffi 

[0053] znizxK)* &*>&mm<oiK\f*iSLft&*im 
tit*. *fc*6»zy-h«a*«^T*4fc«>. cko 

[0 0 5 4] *8HOffkLHfe®AfllzfiEX.If. y- 
h«Mtt:/l'-^y-h«ifi*WU *t?»liIBC 

[0 0 5 5] :ni:j:o, hw^y-hsuoky- 

MHHi*:l£<T#. y- hSUMWIg^ffiiC* 

[0 0 5 6] *5!B^cDSFSL/l^OJSffiJcS£A«, 
K»flrT*JB 1 *5<fctf!B 2 7tf WH4lfi>&tt* p n^iS 

[0 0 5 7] cnWO, MkigU«IJBO»ai»fc*triT 

p n mm um©t»#M& < »«ffiBfc-3&*«o 

ck 0 SihttKfc E to * co< * > ft E \z J: K^tf 

[0 0 5 8] L^i«©»ffilCSeAtf, 5^ 

fcBSf *fB 1 SB 2 ?M««U^ p n^iS 

[0 0 5 9] dtiidcfc 0, IISLWifioffiAttKMMfliB 

ffilttfite, «2^W«f««<7)te^(08l^)ffliJilB^6SBl 
fii^JB 2 ^JE«ifiB«0 p n $TO«<t 0 k£ 

[0 0 6 0] CtKCctO, pnllffiU«ifi"W>«JM>S 

[0 0 6 1 ] *«WO»*l/^^0)JBB^«eAH. SV> 
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[0 0 6 2] CfUCcfcCL l*{*«ffi(BftTfc.fc0£i;K: 

[0 0 6 3] *5tm<Dtii<Dmmz'&x-\z. 'mi&^wm 

coo6 4] ^BMvtfsis^tiinmmzft^ *m 
wmmz, m 2 nmm ices znTzm&t. si±si 
iz&mznfr^mm^mmtstitz^mfcmt&m-rz 

[0 0 6 5] £nfclJ;0* SOII#I/t7-MOSF 
Ufct#JC»l*J:tX»2T«*«l«*a)«Wr*t*ft 
[0 0 6 6] *5SBjc[)HHm**»KS<7>S3S^ffitt, 

cxjB2£Be*?«^#ra0ifrEft 1 affi&mizm 
1 1 3f«mi«w*«»« sn*, flt^l± 

*j*T#Asn, m»*fl0DMi2 7iStta*^jEKs 
n*. - s e-UT*2<D»KD-^<z)«iBffi^sB2wma!oT 

2««9CDlB37IKtt«*«(»£K£n«. tl/TWItt 

e fcz/»2o»«caia*nfe««T. *i^«ttx*2(o» 

0-*0«Kffi^WX*nfcJBl43«ttfSB2W«ffl«>^ 40 

T*B«M««*«, $fz2<DM<D-~jj<DMmmzf&3 7Fm%im 

[0 0 6 7] 4cXna>«WBE¥«*ttBa)WB«ttT 
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[0 0 6 8] S^n>*— ^Ottjttl/«j:pn»igb 

[0 0 6 9] 

[0070] nm<pmm 1 

0 1 tt, *5£W<D&m<D&m 1 KfctfSKWJE^alWfrg 

ffl*«ktfpffilt**«l. 2*iR#&nT459. nSJt 
ttfWtl tt— *CD»7 afl)«Bi:R»6nT60, P 
&tttt«tt2ttfe£<0jj|7 aOWMJCWtSnTtJ 
CCDnS!i£»®«l £pfi*;ffc«M2&tt. SS7a 

[0 0 7 1 ] nJH«5J:tfp9ttfR(Rttl, 2^Sl±B 

miz\tvM r ?jz)i (ps^-x««it>»n) 3^ 

aOMBi:ttV-Xnt lt»««5^Rtt 6tlT^ 
So ^<7)V— An+ ffi#t««5 tnSS6il««l 

p mo^)v 3 ty- h&ftji 8 ^aitwi^t 
s^tc, — *<7>at7 a<z)«affltw»^Ty-h«a» 

[0 0 7 2] SI 7 artlCtt. ffi^Mi»ffift<0>' , J 3 > 

=3 >mtmt^E<ommi^ o 7 nt 

^-5. C©*«»7CE>»liiB«^tt, p + *£SmJlc6 

[0 0 7 3] ifcnSi5±tfpfitt»»«l» 2t«7 
atOHfiUdifi (BIT. p-nHWtilLMifitW'r 
£) ©S2SB»:iiKK>n+ IB«4Wflc$nT 

1 

[0 0 7 4] *l£ffi±lc:te* pS!^x;U3, V-Xn 

+ it*««5*5«fcVp+ a«««6K:«*w^»«"r* 

«t-5tCV— Xtll 1 Oj&W^ntl^. *fc»2 3£ 

i:Hl/-f>fIli i**»jbSS*it^*. 

[0 0 7 5] JiaLfc*»ffi¥«#3|6^a)«jltt. pn 
WlifiWl, 2*i7aTSO*l3lctU -*O»7a<0 
MBB» 6 n ST«* t»A UT n &lltf[R« 1 1 . * 
tzitL-)5<Dffil a(DflJaffi^6pS^F«i«jS:»AbTp5! 
t£tt«B«2«r«a-e#SJ:-5tCl/&^T?, *$lC05 8;c 
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[0076] ^owaoffijAii. 'ftxvmmr 

•>tMftftifTn- I*Mlfc^XAl:pl-?xJl/ 

[0 0 7 7 ] 
[»6] 

e =- arctan(Wd / Ld) 

[0 0 7 8] ASiSd^f ^ LT p 

ffl^F*E***»»-f *>aASn*. cntcJ:-pT«7a 
*T»5*n/t«l«Cpn*JB»l. 2«^tl5, 
[0 0 7 9] ^a>*»EE*»#*^©*ifilC*»t*Y- 
Y' h^F««!««ttH2JC*-r«k , 5 

CspOTSCHRn, CHRp^in<h^ 
»*0»ttft3£-T*. COi§<&, n St£tt«« 1 <!: P S 

[0 0 8 0] B^TX^ htt©»^»»>r 

[008 1 ] sfcSfcT^riiJcK^fflinaBotiaifliifi 

<0Mtt**S, p-n-*lliiL«iS«:tt^Ftt«J«*<Z)n 

[0 0 8 2] S&«7 a*ft«S/Ua>TSi£tJ«'& 40 

SftVii5, 5tea«7<D^FIC«I«ttnfflJt«««l^p 
Mit&MiS. 2 K^tS^FfcE^fiCD 1 0 jfr(D 1 J£TF£+# 

[0 0 8 3] HlC0«aT3i-7«t!»IC*^THU<>« 
EE*r±#Sli\ p-n-»»iIL«ifi#+#2£{tUfc 
«-&OX^l6im^ffi*Y-Y' JftiC»oT*TtBI4 
IC^rj^lCttS. B4fcfMHl/r. X*-fp|iS«nS! 
ttfRBtt 1 -Cttflttn L p SffittflMK 2 Ttt*M>T**i, 
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[0 0 8 4] ^C0^^t>^jgL«lig(?D^:i6l^^Tm& 

<7>IE£>Si5#cD®fgSi (MMMD <hH<Z>SB#<Z>EfgS 
2 (AflMMD fc3»«»b<a«J:5K5j-71sy h^ftC 

[0 0 8 5] *Xff®»BIC;btt«ftHE¥W* 
««(Dfiffi*fclCO^TftET5. B5-H18I1 * 

ft£IS«KS"r«K»rffiBT*a. H5*#BBUT, 
HK>n*«*t)S:-5n S!iS^*E#liil£g1& 4±lC, 

ttlg^tt^ n SX b^+y t Mil 4 aaWBAS 
ft*. H/flWKW:. nS!Xt!^^ytMlI4a^ 
M4bBSa. 1 x l Oi^i x 1 016 C m-3cot2fflTfe 
ft«±H. flfa<0*^»BE*<3 0 0 VSSO^^iCti, 
nSJxW + ytMfil4 a<DJS^te2 0 /imlgt 
&fttf<fc^. ^C)nlXW*'>tMfiI4a 

[0 0 8 6] H6&IMHLT. CCD n SIX ^*->t ;P 
£U4aCDSBi:, WtW^KmitM&^m^X. M 
OSFET^p t *S P 3!ffittt«tt 3 *«* 

ZKDpSffi«««3±^, fRHMfcK 1 2 £ C 
VD (Chemical Vapor Deposition ) ->«j3>Mil 
3 £CVD->U n>Kfb«tl 4 3 

&mmj&&ttsi2>&oizj&j3L2tiz. cwmmffimi 

2. 13, 1 4^TX^£LT-ecOTJltrS*ttX^^ 

[0 0 8 7] B7«IIT, ^OX7f>^0, 
pM^-XS5«3 tnSXt;?*ytJHSfil4 a £5: 

[0 0 8 8] Ctf^U^SifcttXy^^lSKtt. 
Xy?>jr^«HR^^-S-BB5HCi&»tt0)T, CVD-> 

g<h£ffl^T/1*— >^»3Wffttt>3H-5. ±a*Ufc<fc"5 
»7 aC0*I^7X^ hJt*tt»»flEk:»J«T** 
S^feSfc** NFa. SFe , SiF4tt£0>7?X 

[0 0 8 9] ±i&<DF9'(X.<y?>{f+\Ztt„ 
R*«»7 a0>«BlC»J*;£ft*. CtDfcft, dC0i>'j3 



(10) 



ftffl^l 0-223896 



17 

k 78 (HF) mo)&WLT?m%2tlZ>. 
[0 0 9 0] u(DH7<X7f>^Ig^0 
- \Z, ->Ua>ttftO!)B*«l[fc±05*Vi|l^tt«:«rKO 

[0 0 9 1] L^U H^<X^^>^gt^ 

[0 0 9 2] mi\Z7r,-t£o\zm7 a \Z&$.tltz¥mfc 

(D&&tte%Uftizpm&mm®3*Mj&*tz>izte, fc 

(1) mi aZBtiLTZmz-fj-yitAZm^ 
(2) j»7 a^Mn^CXlf^^ytMS 20 
£fTft3, (3) SI 7 at»J*-r-5(WirStffil£«*ff 

[0 0 9 3] COpS^-AtBttSfcLOaxbf^v' 
tMSi«4a(0S$ll «»XB*T<B^ft<Bffla 

tfcxa»c»-r*fR«Lau#B(itt. a*, copses 

ft*. ZCDtz&s pS'*— *«tt3<0JBJ5KW:, 817 a£> 
»jSXa«k9fflHcfrftton*. L**U »7a(0«iaiB 
*^©S6«XSlC!ir*3Rffla«FM^> C^pi^-X 
M«3 0JgjSH+»T*€>«^Htt. »7 aJ&G£<&iff{£ 
tC £ (D p K^— 3 tm&L £ nt fe cfc 
[0 0 9 4] 0 8^#iLT, i7a©-^«iS 
IC, »»-f *>jSEAtt*ffl^T*f>* (B) ^SA5 

[0 0 9 5] H9*#flgUT, ±Jj5^^3RttA»$itt 
«#SiS5JcUfc»»<3j->jgEAtfelc«kO, rS7a£>te# 4° 
©«Kffi«cU> (P) tfftASn, 'J >ftA»* 1 a *« 

[0 0 9 6] CLCOcfc^tcSI? a<Bfflaffla>e>*W«*i* 
Atl)MibTH fc£jUi»»<*>ftAtt#»* 

*i, emetic fc, B2 He ^>PH3 1i7.UE*fer>1i 

F*£©H*V-X«r«5*ifet>*S. SOG 
(Spin on Glass ) tmiftZftWLmoM&OlS^Wtfc 
*7X^i7 aJ3flKLii*«Jfl3i3cfc01t»a*i£»S 
-t!-3#tefc£3o l^U £*l&0#i6Ttt. ®7aco so 
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n^ckoT««sn&l£«aaD^>B*8S©lHWttt> 1 
[0 0 9 7] ^-:t, ±»Lfc£3K:^:*>ftAfeWB 

nsn*. ^©<*>ftAiS"CttaAanfciK 

ffi«)ia«)ttS^***«U«:»ltWa:fl:±^oa*'^ 

[0 0 9 8] «7 a<0»SfcMntB<B^i£Jt*T 

»*7*1£ hit#2 0 : 1 8ftfc#tf £G> 
fctf), »7 aO«Hffi^T««lS:WA"rs^tt, -)X/\ 
«HK#UTftH:*ffi*>&. tan-i (1/2 0) = 

2. 9° a*«»fcA*t?<*>aA*ff<t5*»w» 
^>o wa©««a»c©*<*>ttA*-r*fc»ntt, ^ 
xAtaAt*^*>»toatfta©a»tt#6t^ 
i**ccDxa©— »aaa:jftT*s. ^©j;^:it. 

sWrfctoti*. 
[0 0 9 9] HI 0*#H8LT, ^^ySAI^OSA 

Lfc p B6i tf n a^TWIioy □ 7 7 -f ;«i*W»: 

a*an*«ayn7 7-f ;nwis^w*fc»«c, w#<b 

(B*ia, 2 a CHUf K f& KMIfifr fcto tl5o 

toioo] c©«k«a©iBc -r^aAi/fcuc^ 

»7 a^fJJH®^b#H^.4 3 ^n*^SSfr^CD^: 
KCiW-C, ^^>ftAE *7 atta^KHMfcR-C 
*^CVDyUa>Sftii:«koTIii^n§ 0 

T?***r»a**^w«7 ataatr^t^io. S3tx 

[0101] 17 aO^^^mmmtLXzy^^yX^ 

to o c»v^j»a{tato»fc«aT?j»aa**fT/j:ton 

fir, K7< X7f>y&2iiDiiiT'>ft< it> 
»7 aa£fiS^KfbR^»*$n&«IC, CVDttftifi: 

[0 1 0 2] (ill 1 &#SBLT\ -f *->aA£J:0»A 
L^pffii3cfc^nffl^j6C«l*lt«$-&Sfcae)«C, jRffla 

tffr&totts, cnticfco. «7 a(CcfcoTj*^n^>® 

J6Sfttt7ic, £ffix^>yic±*Bt»ilxS, ^ 

[0103] Bl 2*!M8LT, cntCckO, Ml a CD 

fflaB{c*5^Tp3s^-x«*S3«)fi"jffi^Bm-r«>. & 

^<o<fe»R7a)»*RFtc. 3jf«HtgiSog±^o 

CVD5/U3>MftRl 4t>l»*Sn*. 
[0 1 0 4] £0>mtgimi(OXy3 L ;*yi7Xmt* H7 

figT**^, «a«fc<jiDx-r-5«c«, -mzvy-tx-v 
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[0 1 0 5] Ml 3*#HBLT, £<D». fci^tfJISB 
ffc&lcj: t) . » 7 a 0«ttBK:*^T»lB Lfc-> 'Jn> 

[0 10 6] HI 4«r#JHLT, SI 7 aO±gg£Jl&ir 

[0 1 0 7] SI 5S#»LT, cn^ct 0, pi^- 
3 <B«ffilcy- h*6^H 8 fc4H6EUT*ffirr*y 
-MS19*«snSo CVDi/'j3>S 
ffcK 1 3 i!»ttfls« 1 2 fc*«IB*l»*Sn*. 

[0 10 8] B16*#«LT» CtlfCcfcCK p^^- 
*«*3©±«*»**«m-r*. B17S#ILT, It 
tBUfcpS^-X««3±t5J:^aStlfc*7 a± 
fc, *^:/&{fcfliU 5*«ll5BfcSl:iD»j«sn8. 

[0 1 0 9] HI 8*#HBLT. CKD^tCbTflfcBL* 
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i oa*»j5fcsti*>. 

[oiio] ^43, *siji^ffi-e^si{c^-rp + $£«5: 

y- hm^Jf 9 £*8 7 a CD n g/ffi&S** 1 (DWtiLZtlZ 

mmmm\z^TM&-?z> c^t, y-sss/isiip 

ffl^-X««3£lCtta*ft*»7 artOSgliffilCp 
[0 111]*IC. 3 0 0VgMOSFETSggLt 

io «^<&h 5 8 iz7K-?&&m<Dffimtm 1 k^t^hjeo 

[0112] 119^2 OtH @5 8 

^bt^^, H5 8*C;RTTfffiLdte2 0/zm£U 

[0 113] B19I1 Wn (=Wp) §6/im, 3m 
1. 5iimtU Wft8^l:*tt5nUW3 0 

20 i ipiM3 o 2 tn^mw&mz&itzvrztzcD 

(4) SC^6»^n**Wn©ttH*3tt*nffl««3 0 
l©T««i*Nd©ft*«[t, ^O^^tC (1) 

[0 114] 
[«1] 



Wn(=Wp) (ii m) 


Ndmax(cm~ 3 ) 


Ron ( m £2 cm 2 ) 


1.5 


1.74el6 


1.1 


3.0 


8.70el5 


2.2 


6.0 


4.35el5 


4.4 



[0 115] ZOlfe&tmi 9<Di/Z^U—i/3 
SttWn*</ha^t#ttJllMtfc«fc<^'3. L*>U W 

(•T^:t>^ pSl^x;i/3 0 3mK><Dfflft£ >n + 40 

««3 0 4«0©»») iMlttTlSM^l: 

[0 116] *>ffi*t«'>aa.U">a>(D*^ 
T <fe h -f >mi£ t Y A ^OrtSBSJEKTt k»* L 

[0 1 1 7] CCDB«01ttk>K >S/E0. 7Vlc 
3*LT. so 



[0 118] 
[»7] 

dn = <X21 / sqrt(Nd / lei 5) (^m) •C?) 

[0 119] tlSfc^Ciu&itf, WnOMi^ed 
nj5«S:tl:ft5. Nd=lel6, Wn=l. 5u 
mCD*ft=T«, SISftWftn3S««3 0 1 <0«fc* 1 . 0 8 
umtftot, *>«trto« (1) 3Tgh»Sn*«lctg 
fc*5 3 9Xffi<£S£i*«to*>*. CO«fSHi, (7) 
^6t)*^J:5tC, Wn, Wp^/h$< LTNd, N 

[0 12 0] ^fcy5al/-i/3 >T^cSSf:i:5 
pntlSll&t(OnS!m3 0 UpfiM«3 0 

[0 1 2 1 ] 02 0linS««3 0 1 ipS(««3 0 2 



U2) 



0-223896 



21 

tt)OT*l), Jf£iWfcNd=N a(D^^Hit^T> N 

< «C*. 3 0 0 VJRSI^ t LTttftttWEtt 3 4 

tr[^2. 8mQ cm2 fi^Ttti 1 1 
momt)W®T~Z2>tf, *>««:* 1. 4mQcm2ffi 

[0 12 2] CO*iST»a*>««lT«?«f»t** 10 

~MO S F E T tlRliCMO S W > • *7~f 

[0123] i21i@22 tfi. B 1 <D*mm 

JfeSfcjRT'baT**. B2 ltt, Wn (=Wp=W 
d) ^Umt2umtU fc£fifcg£CHR n Bn 05 
0. 6 8»fcLfc»&l;:. 8S««SCsn (=C 
s p) *Xfcaii-*t*tt«ffii*>»tat*«i:©J:5 20 
fC^Yt-r-S^S^LTV^. H2 1Sr#B8LT, CO* 
*Tt>T«»ffiS*«^r<t*>«fitRonttJt*a!»l![ 

fcL Wn= 1 MmTP$fltmJ£3 4 0 V£ 31 5 

[0 12 4] C£Tte> Wn=Wp=Wd(hlT^^fc 
», Wn=2 um-ett«7 aPfl<DKII«tt6 AtmtttS, 

*at<ft*&», »7 aflD«actt^T*7 aOIBWtt 30 
3#<D 1 KTlCi-*«)*«j|»«atlR»fc**.6*l*. 
[0125] H22H HI ^^r*HJ6©^ffi(0*iS 
TC s p/C s nOJt»**fl:att-*:*l^©»«*IE© 

14, Csp/Csn=l. 0 5Tl*i:^5CWW 

OCtftffltfLT^*. Z\<Dfztb. nfittttMttl^p 
IMM2 < h(iA7^^7^>F<i:LTl. 6el4 

5. 0 e 1 3 cm-30nSTO*S4AyT^S. cnid 
«tt), C s p^C s n«kO^*i:t^g^4L 

[0 1 2 6] *&B10#KfiTli. *>JSttl. 9mQ 
cm2 TRf*«EE3 4 0V«tf^)C s p/C s n 

[0 12 7] ^^c*^SEO^SIC0SJig^^T«. D8£ 
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ttJt*J*ofcpntl|j6l* 2t»dci-<5Ct3^T#5. 

[0 12 8] JK±«fcr), KJt ft «, 

»« T 1 5 ^ D > t-^Hift p n *i 1 , 2£3£g 

[0 12 9] *fcpnT*B%Jt<D»JJtt, «U^Ytt« 

tC**pn«fiH±TK*tn«+»T*0. 3<8Iftfc 

9 XAfrttO V # o t£\i 6 ^ * td ck £ WB^ft 

[0 13 0] *fc»**YffiB©»»IHIT3F>B«S***« 
^ftTtr>TfcR{fc«JElCllM»b&^. Z\<Dfz&. «7a 

[0 13 1] *fcC©«aTli, SI 7 aft-ft«*«r» 

[0132] ^mammg 

B2 3I1 **^03llfi©J&ffi2«C*»*KiHEE*i»«: 
Mii^itl&LT, »7 aO|SS«fia5*CH-*«a!©^« 

tfimtiListix&t)* mj5<om7 a<D^®mm\z\tt*>\z 

pS!it«fflW2^H^&nT^S. f IT, ClOPiftJS 
ffi n SffiSl^^ l tflWLVt ^tircm 7 a tPi««BJr p 

US. 

[0 13 3] C©±-5«t«lflEtL&fc», &*7 

jcnsat*««i36«»jaEa*i&*7 artK<&*y-h« 

ffiJl 9 #»«SftTV>ft«J: *fcffl«i£BK: p Sit 
tt«*2#»fifcSftfc*7 a<30^1±ffi{C«p+ ^F»fi« 
fi£18tg*£ 6 tfJBtt S tlT ^ * . 
[0 13 4] ft**, cna^©«J«8C^^Ttt3tJS<0« 

[0 13 5] iO*iff*»#*fOY-Y' i&fCftO 

0fBK:*5tt**y h^»E«i?KS»flJttB2 4KST.fc3 
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^lOTHi:^ n 1 £ p S3t£»®« 2 
[0 13 6] &\Z* *3IJSO»»<7)»jfi^}£{CO^TIIl 

[0 13 7102 5*«Hl/T. *«0»JB1TBMII/ 
&tra*0)*&HJtD* nfflSi5F««»flE*tEl±^n io 
SIX K^* 5/* ;UKftJI 4aip ST*G«!lietK«« 3 t 
*t»**tt*. cop|?N«Al;M«3±i:. SS&fl: 

il2 a tCVDi/U3>S{fcRl 3atCVDy'jD 
ft cfc tfX *y ^ > ^ftfif k 4 0 ic - x 

13 a. 1 4 afeX^iUT, ^TltSSttX'; 
f>W8Sft5. cntCcfcO, p ffl*«*»1Rffl« 3 
tnlXW^vt MftI 4at ITn S^S* 

«*«fl««4K:JSrr**7 a*«»fiE4tl«. 20 

[0 1 3 8] tVxmmmmi 2 a, 13 a, 14a£ 

a^wMKffiic&Asn*. ctuz&omi a<ommm 

<t>aAll »7 a<©iSStl«PaO'*j£ltap'r** 

tx^ h&fimmoj&mi tmm 2 0 : 1 sstss 

fcafr* ^^A^ffi^bTiaa^lfij^^, tan-i (1 

/20) =2. 9° asre>Lfcft«Tff>i3bn*. 

[0 13 9] #f 7 art£ffi&2K JlOCVDy 

U3>Kfb«l 4 a±£S54?lc:, «»KTib*CV 30 

[0 14 0] i2 6^#ILT, CW^f/Vy^CJ; 
0, »7 aW*«atr*«JB7^««Sn5. ifcCO 

8fcRl4afcHRfl:»iSn-5. CVDy'J 
3 >3ft;BI 1 3 a tJRKftK 1 2 a ttfiMXtetttl 

x, pM^-x««3©±«aB*«wri>. 

[0 14 1] EI 2 7*#flBLT, SttJL*:3ESB£®£« 
" 3 «t 5 izmmitm l 2 btCVDyU3>S<kIl 3 b 40 
t C v D > U a >KflsBI 1 4 b t **)■**!■ Stifcft. 
a«o^*«Ktt«*«ktfXy^>yjS«»cJ:0/t^-- 
->^^n^>o COlSJftffiil 2 b, 13b, 14bt 
^X^<hLT^cOT^iCS^ttX'y^>>/^|®rci: 
T. pS!^-7««3 tnlxe#*i/tMfil4 t 
£Kffi ITn £ffi?ffittrilft££ 4 KiTT **rfcfc» 7 
a #81 7 acarafcJgfltSn*. 

[0142] mmmmi 2b, 1 3 b, ub 
«fc wRj«anfc» 7 a cDrwjMi®^ u >*«ttA*n 50 



24 

£0 dftJc4tK Kfei:»iS3nfti7 a ©PHMBffit;: 

[0143] i2 8*|MILT. jKfclCJgj££ftfci« 7 
artilii*, ioCVDy'j3>8ftK14blSB 
5ck5l:lfilWT**CVDyU3>Bfl:R7 bWMfc 

[0 1 4 4] m2 9^#IIT, cntwckO, *7at; 

StMCpn«-&«r«lSTSngat£tt{B 
*1 £pffl«tt**2<fc#JIMtStt*. 

[0145] cicdSv 012-017 \z7jk-rmmv>&m 
1 £ra«<&xs*«*;iiK:4 0, B3oc«-r**ii 

[0 14 6] &43, i3 0tCi3^T*JS<7)^Sgl tH- 

[0 14 7] ^JfiOJ^KOWifi-Ct). 1 xrmUTOiS 
SH&pnfltifil* 2&ft2>Z£tfT'%Z>tc*b* &m<OM 

mx\$. i :?o#t 7 a <owfliaffi(cra i;»«a!a>^F>o« 

3c 4oT, »7 a©*«3&«jOS©»»l tHi;«^ 

[0 14 8] n£!J£ttflUU *«5*fc«><0«7 a 

£ p ^Jtfiffi® 2 £f£*fc*(D» 7 a <h£ 2 [«KC#ttT 

5IBat>**- ZKBtBBnrtt, p-n-SMftii 

L«a©Bj»tpffla«««2-rii*ufce). nsra 
[0149] nm<Dmm 3 

mmmtizmm bfc«-&<&ss 1 vm*™? ±><dx&z>o 

<om&m3 1 ^ITS I POS (semi-insulating po 
lycrystalline silicon ) 7* —)V 

-N^3 2<DV-A<B!liSS5«y-A«ffi (0^:i±T) 
[0 15 0] &*5. cn^«[:^^T(l ^SSCD 
[0 15 1] p-n-«»®U«iSffiTH±SE<7)t43r) 

*7Vtmx. mfttfYXfaiz-'mte&jjmztez. ?u 
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[0 15 2] S6C, Stritt7^~;UHyU-h3 2 CD 

seta*?**. 
[oi5 3] nm<omm4 

jl323SSlCjgfflLfc«^(7)S2<D^J$:^-rt)<OTfe^) fl S 
fcCGHKBtt, p-n-»l»5iL«a*tt5F«e«**0 

. M*£3 3 0*KIT€r*ffi2B<Bjfca*V-- XiOy'J^ 
[0 15 4] V-J*««B»®X;»to*»£aiDT**: 

- f y >^*as s kbbk p sttaa « life y »— 

[0 15 5] Cl©lBa«C^^»TI»«ftflE©16it* (CH 
^•Tc 03 3£#ffilLT* "per i - 1 " t^Lfcfc 

H3 2Jc*r*jSJfia>j^J8o«iant?^Ta)j(S* 

#*tUTHl^p-n-»»SU*a«:itT 
»»L&*«mfft*>«ttfc* "c ell" £L,TtR 

"To 30 

[0 15 6] ^(DejftiO, p-n-»»£U»aW<& 
SKftVEttttttft C H R«t^c« < ft* £*tBI;:J*4>T 

sct^5. :nn p-n-*»iiw&awfc* 

SI. pSJt«««l* 2i*Uln-*»#llW3 3t^ 

[0 15 7] Lft^T, H3 2 0 € fc3a:«ia«a*« 4 ° 
*§T*«£, MgCHR^Wn, Wpfctt^Tfi**:: 

[0 15 8] S&KiiaJ^ftBiQBBTC sp/Cs 
n Ottsp*«»R«El:aSf WtRt->5 a l/->3 
>Lfc*g*£:B3 4lC3R-r. H3 4«:#RRbT, P - n 
"»»5iL«iaffllwO^T© a. U-v 3 >*g*<7>B 
2 2£Jf<*<S:, *tttE#i*l:45Csp/Csn 
(Bit***. 1 0Xa**#^#C"«aT^S. cntCci: 

i©«t5aaia*aTaa-r*<!:#ttpH^i«*tf!) 
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[0 15 9]ft*5, CHRSO. 9 1 umt&MZWtfe 
Cs p/Cs nfctMKftl. ISgtT*^: 

[0160] *fc»f*»c!)aa««?y^<Dainac*n 

jBmwftK»jc«t*««ftf(DPSH^*6n 
a. z.<Dtz&. — «»Kp-nH*aiib*ao+*« 

^0Op-n-««igU«a-C«, «7a 
C0f B 1^^^<T^(i:C s n, Csp«<Lfctt<DH 
«aEEOff TaWJ: 0 jg d 0 c < ^ c t^Stv ^U- 

aa©+*«j:Daatifi^«»t*^Ta7 aoiwiH 

[0161] jBB<P?Effi5 
03 5ft *5SW0!)*«|cr>JBJ8 5fcfefrt*»»EE¥»« 
J610*tt«B»i:ST«iHT*S. B3 5«#B 
IT, COffimZ* S3 2(D»r®lC(l32r^® (Z^rfiJ 

[0 16 2] ft*5, cnJK^«J5EJCt3tiT«, (2 3 2 

[0 16 3] ^CDffiig^O^T^«J£^H^7CgciIv 
5al/-y3>lfc^ Hi tc^-f p-n-rSf*i>IL 
WiSBTft 6 nfcP$ Wmffi t » 6 ft t >MX t ft o 

fc. b^ox, coaa*aK*if^T»4*«affi*«a 
ffl«at<DH«T*#<«Tf *fia«a<. «nfc» 

t* »* **« * » 6 ft * * "J jftiW £> * o 
[0 16 4] nM<DMf&6 

aa©ajBSft«*flSHc«-r»aHT*s. b3 6£mb 
it, cco^ig^, Hic^jsy-haaacDBffi* 
mtaxr^ipity- h««a*E«Lfc*afl>-a 

9 a (4, pS^-X««3**aUTnat6«l««l t 

pSit«««2i*ca-r*«a-c»issnTu«i. ^co 

[0 16 5] ft*5, 7-*n + ffitta«5(4. pS^i 
[0 16 6] ft&\ C*lJK^«lJ«<COViTtt. 
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f w-ra. **a<o»sg^siiirsn, £1*05-01 i 
\z7jk-tnm<DMmi tm&oxmzti&o z<d'&, 01 

[0168] §37 £#f& L/T, cnfC<fc D» «7aft 
7 ft*. &*5. COXy^-A^/^OIRH, CV 

[0 16 9] |3 8^#iLT, SSl£®±tC, WKSSS 
KffclRl 2tCVDyU3>g£Il 3 tCVDv'Jn 

->tf2tlZ>„ ^<DttSI£03 8C0A-A' jgg, B- 

So 

[0 17 0] §39 0 tS#8BUT, 20 

ill 2, 13, 1 4feVX^iLT-5-^TH«ca^rttX 

7f>M«sn*, c<&s;&ttx^>ya«i6Sftfc 

m^CD^S^04 1 Kljft-r. £Ac04 1tf)A-A' 
ft. B-B' »IC»5»ffi*H4 2iH4 3 tJCS-T. 
&*5* B4 1KI1 Xy^>y»*IZV;**£ftS«Jifli 
5212, 13, 1 4£>mmZgmLT&2>* 

[0 17 1] 0 4 1-04 3t#BBL/T, ±fB<^S^tt 
X-y^ifCJcD, '>&< fc'bpffl'*— X*U*3 
UTnB*itfpaa*61IMW«l, 2KHf«)i9aW» 
J&£n£o C£)f&, 04 2 £04 3 tttt, S9a^ 30 
2 :tlll B4 2Ttt»9afJ5/'j3>W: 

T&D, CCDX^^>iftz43WS>'U=i>^vUn>g! 

013-01 7 iH*OIiS«ft«, Si 7IC**t* 
l^yXh/^->2 1a«S$nT, 04 4^04 5 

[0 17 2] 044^:04 5ift#RRl,T, * 

[0173] B4 6tB4 7tS#8BLT, cntCcfc 
0, pffl^-X««3tV-^n+lt«[*«5fcp+tt 

dcostbufeasicfg-r^i^fcy-^a-ffii o***^ 

[0 17 4] Bl©y-htiBOElTH Wn, W 
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- hSgll 9«7a fCB3T£#ft(C»oT&a$U 
[0175] i £0 1 o>V— h^ffiHOEBTtt, W 

a^§i»l, x-fy^^sse 

[0 17 6] jgflS<S>^7 

iz&nffif&zwtmftizTx-rmmmT&z* @4 8^#i 

[0 17 7] cn£t^O«dctt3ISSO*»6©« 

[0 17 8] *3QiSco«S8©«jfi*iS^o^TBi 
W~tZ><, **K<0*ffi<B«ifi#«£tt, i 3 8 iC^tli 
*Ttt^HS©^J86tH»©X8&«-5. 0 3 

8 KjRTfcl- Affile, SftKlbHSl 2 tcvD->Ua>8 
itmi 3iCVDvU3>Htil 4<h^lS*«J12n 
ii«<7)^«KMi^j^ct^x^5 1 >^S«ii<i:0 

;^-z>^n$. cO««*2i2, 13, i4* 

£ Ottffi £04 9-@5 1 C^to 

[0 17 9] &£>0 5 0 tH5 1tll 04 9 (DA- 
A' ^<hB-B' *iK»'5«*(ffiBBT**. £fc0 
4 9TH 3 Jf «Jl*gjig 1 2 , 13, 14CD0^«^IB§ 

[0180] 049 -0 51 *#H3UT, ±i£cOS^tt 

;P3*IILfc*9a^M$n^. 013- 

01 s\zttmffi<DMmi<Dxmt&&mm<Dj:m : $:%> 

[0 1 8 1 ] 0 5 2 £0 5 3t*#SLT, «9 a<Drt 

£y-h««»9#»j«£*i£. y-h««a9©±* 

n.fflj£jft««l £<nfff\T~pm^-X%ii&3*&t5&v\Z 
V-Xn+ ttlttfiMt 5 tfft 9 a©«a*C»-3T»flta 
ft. pffl^-X*«3tV-Xn+tt«««5i^«-r 

^ctpfcv-^asi o^M^ti^o 

[0182] *^SSOJgffiTtt. y-hhl/>f 9aS 

[0 18 3] z<Dmj%zm^T*>&ifi<D5'-h 
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tt*=*5cR«l->5 a 1/-V3 >TW^&*S*« B 5 4 
. fC^To 0 5 4£#88LT> El* "3d-s im" ttB 

t . " 2 d - s i m M ttH 1 \ZOct$k%<Dffl& 1 <Z>#fiI 
lC»T*fHMH*«r«bTlf>*. Z<Df£3k&0. Wx = 

2 MmtttstfH i coy- h««jnea&n(;*>ffiK 

**»6tl***, Wx = l 0//mtni, 2tBmm<D* 

[0 18 4] CCD«^ *HJS(D^S|(7)Sl3g (04 8) io 
tt. 1 0*ifi (El) tit&LTStfOQlCD 

[0 18 5] jftW<P»tg8 
0 5 5 tt, #3818<B*llfi<&i&ffi 8 KfettfcKBffiaMM* 
«a<0*ifit««WK*T*WBT»*. B5 5«#I 

111911 »l±S±tcy-hte»H8*^ffiUT» 20 
7 atCiBSrr**rfiI^}&oTaffiUT^5. £ftZ<D7 

-^n«»g« 5 <htS5^n§ p g^xJW 3 K^- h 

[0 18 6] fc*3. cn«ncOfl|j5£tCO^T«, HffiO 

[0 18 7] *3tJB<D«88Ttt, «7 a KESTT^ft 

[0188] mm<DMm9 

3$«<D««;«:«llBSWtz^-r»rffi0Tfe^, B 5 6 «r#BB 

$7 attfiSESlcEBattTV**. 
[0 18 9] Ctf>«7 a<0B+T«]lCtt*<BB«1IflfS: 

«7 c <DBJe«W<0»tt, nfflttHa*!©** h 

i»*<*U<0:*R»«ttOH3e«W«*lft»«7 c»i 



30 

[0 19 0] 9^nattttR!|U0£l±Htt£ttp£ 

x;P3£MiILTn^t£|&S«l 9 ajWgjS 

*nt^4. Sfcnift«jWjlt©HTpI'>i;V3 
©— ««:l*trJ:5K, % 1 £ST<feoTi£9 a ttfflSB 
icBTaffiBKV-An* l£tt««5^«JBK$nTVi 
*. C0)nB«m«l tV-Xn* ]CM«S iCft 

t^, 

[0 19 1]Sliffi±CH pI9x;l/3i:V-Xn 
* fi£«««5 £fC«irrScfc5K7-A«ffil OtfKtt 
Sntl^. *fcSS2£ffi±fc:tt. n-i»«>IU«ifi<D 
SS 2 iffiffiKJBfiS Sflfc. H U-f > n + «« 4 tCf£T £ «fc 

[0 19 2] Z.<Dmj&\Z&^X&mi/$3-U-->>3 

n BttfMM 1 £13 V>T*£T£ a - 1 
tfiofr^tto fiU « 7 art(&«ffi<&a*BIBSLT*>, 
«*0)Y*|«!l»*tt**»fCttT#-r* Bl&2©*lifi 

ttflli* 1 ^ttfcMESB 1 fc££H«K:»< T€?*a> 

[0193] ^co«jgT«> a 7 awzitmztizmm 
[0194] mMmm 1 o 

B 5 7 \t. *9£9l<D&M<0&m 1 0 lc:fctt£i6»I£¥* 
»««<Z)«JBKt*KK»cS-r»aHT**. B 5 7 
1LT, C<Z)#JiSteu SOI (Semiconductoron Insula 
tor) S&Jr«g!/17-MOSFET£|^T£*£ 

*565U«cJ:^p-n-illl»3IL«Jfi*afflt&«* 
^-rfcttTS*. AttWKW:, y'Ja>Sfi5 1±Cy 
U a >KfkKtt £o«»H 5 2 £ME ITM^I 6 0 

jcct * p - n -wtwi Lffimzmm vtzmm/* 7-mo 

S FET**»JB6SftTV^. 

[0 19 5] ¥S^16 0^SilLT*fe^l5 2 ICg-f 
*»7 a^«»Ha^twEI»S:^^TE«SnT^*. 
■e<3D«7 aPe1lCl*^n^®J«JCnS«:*«*l ipStt 
«««2 tT&^l iB^&!6»»5 2tC«r^>«fc5lC^ 

[0 19 6] nittSg^ltpnl^MU a&O 
p 3gtettfR« 2 t Cft Ad<Ctt« SntpS««3*JjBl 
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t jScStlT^S. *-LTnfflieili«*l iV-^n* tttt 
* ®*£ 5 £ tC«£n* p iffiS 3 icy- hftiftJB 8 £^H£ 

[0 19 7] Cl<0cfc3ftSO Iffl«ffl*^»Ci3tt*ttt* 

ltfttf«fcn. Steffi? a<&RStt£fttttSSIW«lci£tt 
•>Un>lOS$ mSflE) £tt*ntfcfc^0> 

T, 8*7 a<0R2«:«<T*. S 5&*«I1HIST*>J£ 

mo&mtf'v * £ w a# & £ o 

[0 19 8] SOI MmMtt-V&ttWKDft* 

*chu>^»Bt*«--«WJc*ijflasnT43 0- entrap 

UnA-TJcBifi-r^cit^-c 1 **. fib. cc£*§£\ »7 

[0199] Kk±<DMM<omWi 1 — 10 Op^TIi, n 
ISffi^ffl^fenft^SMO S F E T KOfrvriMI 

5 I (Static Induction) h ^^X^&^lCLO^Tfc 

mmzmm-zzz* 

[0200] ai©«tt^^ifi«*#A"r<&*»i 

[0 2 0 1 ] *fc*!B0>»ffil-~l 0JC*5^TBl9jUfc 

- y h $>tsa xU3>i, / > k - -? h#s» -> 'J n y 

[0 2 0 2] ^EIBB^^nfcSljBS^^tlttT'^TO^T 

6 * . *5S W <D «S H ±E U fc K§B r Ji^j: < T» KM * 

[0 2 0 3] 

[589J<BS&*] *»M(DiejiHI£*W#§S«Ttt- mi 45 
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«7&«iEc<Tt)filfflltt-fc<*jaE"rsc4:3&«T€r*. 
[0 2 0 4] Sfc. Sl*5J:tf»2 0«tC*Sn^«« 
fcJB 1 fccfctfSfl 2 TOftlSWW^nTt^. CCDJt 

[0 2 0 5] ±E»ffil;:43lr>T»*L<tt* Sg3 43«fctf 

fg 4 ^M«««ic««WK««t"r * J: 5 lem l iB±i: 

□ yir-ycDmwz p n j^jg u*ias:*R-r a - £*<t 

[0 2 0 6] ±EJHffifcfcVvr#3=L<tt* Sg3;fc<fctf 

tc^f^cfc 5 lefg 1 ±E±tc F K >«S#«dtS*i 

Tl^, cmfC^CK m^CD/^^-MOSFETJC, ^ 
^7 n >*-y<Dffifflte p n fiig L*»SSIST5 - 

[0 2 0 7 ] ±fS E 5MfC43^T{r? 1 ^U<^ B£D£5*S 
H±©Pfll«tt«oiSiS0 3»oiEtTT«*. cnicJ; 
0. «/hfctf-f X(Opn«|jIb*ig«rll|g*rsct^T 

[0 2 0 8] ±K«ffifc*^T*F*L<tt, -J5<OffiV> 
[0 2 0 9 ] ±fBJSffilC*5l>T»$L< te, —*C0*CD 
[0 2 10] ±IB^®(C*5^TSf SKU ScDrtSB 

[0 2 11] ±BBBffi«C*V^T»*U<tt. 
[0212] ±KJ*B*C*^T»S L/ < y- Km® 
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> #&mWM < 5 d <h S B&lkf 5dt*«T*4. 
• [0213] ±BJ»BK*^TJFS L < tt» y- hmffi 
»tthU>^y-h«ffi£WLT*3!K !g 1 iBKJgjS 

[0 2 14] ±fi»Bfc*^TflF*L<tt* y-h«* 

ram y-H«jB»jso)xa*«iB*«ctto, 

[0 2 15] ±EBBK43lvr#*l,<HU SUKBft 

iBo»*fln=«&»r p n mm hm&nnitw*m& < m 

«**U dftlcJ:Oi*Jh»K>i£©*©-f 
J:*««tl»^Tft)BWlCt)ftfta:|»««flE#»6ft 

[0 2 16] ±E»ffl*C*^T»*L<tt, ai^C»» 
rsJBl*«ktf*2^W»««**6ai*pnl)ia4:l(lt 30 
*«lljiSftfcli3iU*ia*«»rtSftTV^. dCDHigU 
fltificDJlBtegi 1 **flO¥«4MMt££t*2ftT*3 

0, Hu-r^afcttiE^sijD^ftfe^^jcaigLWig 
[0217] ±e»bk*^t#*l<mu 'mx^mn 

^««««©-*O*<0«BB*6B 1 2 

B«©^ie*©«*©»0!)«fiB*6©i61Rfttt, 
^WW««©tt*«)»OBBBa^6JBl*«ktfJB2 5F>B 

pnBBb«JfiTCD«»a)SEfK«:BftT*, m#*+£ 

[0 2 18] ±E»BK*^T#*L<tt, SVU-BSf» 
T*» 1 45«ttKJB2 3FM«««^6«i:S p n«jg<h*g£ 
*«BiiSftfclliit«liB*«»rtSftT^S. ci<o*igb 
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[0 2 19] ±EBBJC*^T»*L<tt, ¥«&S« 
14, *2£B«t;:EBSftfc*«i, Bl^EttlcEB 

$ ft*^*«* «E>*ei*£ titz*m&m t £*rr * s o 1 

S«T*oT. Ml. *2. M3*J;tf*4?M«p«* 
tt*»#JfK»jai4ftTl>*. CftKiO. SOIii 
S/t7-MO S F E TSUSt^ u i^Tt§. 

[0 2 2 0] *»W©S5HJE#*«:««©8lifi^rffiT 
tt, B*R», B0flBfl*&4MWBBaBlttttt£ 

a>a«ia:pn»jib«lifi*WU, 3^OC0!)pffl43J;tfn 
S!OT«»lW<iS^I'rfcp n»5itiI6t!l»tt«t 

[0 2 2 1 ] ^ *£n>:*— ^OftBftpnttSL, 
[BBOMWftKH] 

[0 1 ] #5g9I<Ofe8S<0«JS 1 f£;fctt*ffi»EE¥«# 
[02] BK0Y-Y' KBKUfett*** h^FIMSft 
[B3] 01 0«lifi^*5W*^:j|fi«»*(0^^^-^ 
[04] BIOY-Y' WBKfcttfc^tKffiTt&X 

*iai«#*a»*ft«-rBTf**. 
[0 5 ] mzwommmm 1 KfcttaKWJE*** 

[0 6 ] ^m<onm<omm 1 ic*»aj5»ffi*aw* 

[0 7 ] *5£WV>nifcV>Mm 1 £#tt*K»EE*«W* 
JSBOBiS*ttOB3IB*«-r««»BBT?**. 

[0 s ] *mw<nmffimm 1 \z&if*&mi£¥m# 

3£B(OHit*ffiOJB4XS**r«BSWfffiB'r**. 
[0 9] a^B^OftltOVBl (Z«(t*XBflE¥«« 

KB<Z)BiS;Si£<B!B 5 X&£^T«tlBSBf B0T&*. 

[010] *&9HD9m<DMl& 1 lefctf *ffSWJE¥« 
(*S£B0Kifi*ffi^)* 6 Xg£ST«l*«rffiBT*a. 

[011] *R9)0%SK0»tt 1 JC*5ttSS5»JI*W 
ftSBoBJfi^ffitOJBTXeSSTBttKBBT**. 

[012] *5£Womm<DMm I K*tt*l(E»JE*i* 
*BB(Z)Bi6*ttC!)* 8 II Sr*-r«HS*rfflBT**. 

[013] *XH<D?&ffi0JKlB 1 K43l**ffl»E*» 
#Kl0)B]fi^X 9 IiS«t«*»fiHT*^. 

[014] *^W^JfiC9^!Sl(c4i3tt*iSWE** 
ft*B<0B«#tt<B* 1 OXS^^-r«SS»fB0Tfe 
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mi 6 ] *&w<D&momm i iz&vz&mizy-m 

[017] *R9i<B*«G>»» 1 \Z&VZ>-&Ml£¥m 
#tS«OBJfi»ftOjB 1 3Xg£^TMB&BE0T$> 

a. io 
[a 1 8 1 *5m<Dn&<nmm i k^m-sbse** 

[Ell 9] H5 8<0*JBTP»tt«ffit*>«ttt6-> 

[020] §58 C0^igT^«^JEO^«^itfifefftt 

[02 1] Hl©«BBT*tt«Ei:*>atfitt2/5 

[022] 01 <0«jfiTBtt«E©*M«ttffc#tt * 20 

[023] ^mo%m<Dwm 2 £&»t*SBE*Mi 

fo&m<Dffij&&m$m\zttWimm'?$>z>o 

[02 4] @23(DY-Y' BffilCfctt**^ h^Fffi 

[02 5] *»WO*JSO)«!82^45^SiB»JE¥W 

[02 6] *5598CD*HK<D»S8 2 K*5tt£>iB WE** 

[02 7] *»W<0*«<Z)»Sl2C^*t-5iBWJE¥* 30 

fcmmomi&jj&om 3 xs£^tmib§be0t$>£o 
[028] *5tw<Dmm<oBm 2 \z&nz>i&mi£¥m 

[029] *fim<bm&<oim 2 wbe^w 

#B«0>B»#tt0>» 5 Xg£^T«0&^ffi0T&£, 
[030] **^<^3IJ|0^ffi 2 tC*»*3B»ffi*« 

[03 1] *»98^*Jfi(0^ffi3JC43it«»iffiWEE*W 

[03 2] ^XBoXB®»B4^«(t^SHfiE¥iV 40 
*BB<0**«:«BttlZ*rWffiB"C»«. 
[03 3] 0 3 2<D«ilT»tt«ffit*>fiStt*'> 

[034] 03 2 <^«iaT»««jE©^F«»«iJttt?¥tt 

[03 5] *»W©*BO»ll 5 ICfctf £ffiWE#8J 

*B«o)*jaEft*Bfl5»c«-r»aB"c»*. 
[036] *5£*n<Dnm<DMt& e \z&ftz>mmj£*m 
&m&<Dm0zzmKMz7fi?mmmr&^ 

[03 7] *55W©SIKi©Jgffi6JCi3tt«>ia5BE*W 50 
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^BBOBiB^rttiOB 1 Xg£^T«EB§BE0-e*<5o 

[03 8] *»^©SUfi©»fl86lC*ttS»BE^W 
#i£g<OKii£&0OSfl 2 Xg£^Ttt»S&«0T<&£. 

[03 9] *&B0JdK®Kft6C*t*«KBE¥W 
#BBOB«:£tt<&»3ISfcSVrB3 8G0A-A' B 
ffifc#JETS««BffiBT**. 

[040] *aSM©^JfiCD«B 6 Jt*iB»E3MW 
*^§(7)Sja^&<7)m3XS$:^-r03 8CDB-B' B 
BKI#«T*«*BBB-C**. 

[041] *580i<0*ifi<O»ffi 6 a»KE^«» 

#K«©Bas*ft©»4iat«r*«s»«BT«*. 
[042] *m*j)<Dmm<DBm 6 k:***s»be*w 

^fKBOBifi*it©»4l8S:^rB4 1<7)A-A' « 
KUaSBBBBBT**. 

[04 3] *5SM<^SIJfi<D»»6fc43tt*iKBE¥# 
#B«<Z>BiS25rtt<0*4l8*^rB4 1<0B-B' £3 
tC»3BBWBHT*S, 

[044] ^gg^HJgOD^Sg 6 «c43tt *KWE¥* 
#3SB0)Bifi*ffi©»5ieS:^-rB4 1CDA-A' Br 
ffifcftfct-fcttttBffiHT**. 

[04 5] *»^C9||3S^ji6{C^(t^iB»E¥2S 
#B««)Bift*ttOJB5ia€*"rB4 lOB-B' B 
BK:»*-r*«*WBBTft<&. 

[04 6] *3tmvtto»i&6\z&tt*i&mi£¥m 
&i£m<Dmmi3iik<Dm 6 xm&TK-rm 4 i©a-a' b 

[04 7] *BH0^0BB6lc&t?«ftBE¥* 

»s^oKig*riom6xa^^-r0 4 i<db-b' b 

B£#JB***»BBB"C**u 

[04 8] *»W©HJS<0»JB7«ci3*t-5iSWE** 
#SB<0«J5S&«Bfflfc^T#«BT*S. 

[04 9] *5SWOSI»a)»ffi7^^WSiB»E¥W 

[050] *&w<Dmm<DMm i ic*w-*«be¥* 

#BB#BiB*tt©BlX«**TB4 9£>A-A' flg 
K»3«ii*BnB0T**. 

[051] #Ri|Jj(O3Sifi<0»58 7 tc*5ttaSSWE¥W 
[05 2] *&*Fi<D&ffi<DM& 7 iz£>nz>&mj£¥m 

*SSc7)SSig^riCD^2XS^^T0 4 9<7)A-A' B 
B»C»K-r**BBBBTft*. 

[05 3] *5S9J<01llifi<0*88 7 Kfc tt*iB»E¥« 
#B«<OBjfi*«00B2X.B**fB4 9<DB-B' B 
BK#Jfrr*»»BBBT»*. 

[0 5 4] 0 4 9 0BjfiT*>a«a>^-hBB*k# 

[05 5] *ft«<D«li0)JB£ 8 JC*»**BE*» 
[056] *&W<onmv>M& 9 fc*5tt*»SE¥« 
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[057] #Rffl<B*«S<B«ffi 1 0 

[058] «*(^KWE^*#iS«©«rtS:XlR«t 0 

[05 9] 05 mmz&VZ^y b*3*E 

[06 0] 05 8OY-Y' KHl»C*»tft*7tt»T 

[06 1] 0 5 8C75X-X' (fHJC*W**7««T 

[06 2] «£3fe«(OWWffi¥8l*»ll«:Xb:^*>'^ 

;i/j*«atffl^TBa-r*»d©iii 1 xs 

[06 3] «*«©»Bff*»#«««xfcr^*S/ + 

[01] 
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*@0T&3o 

[064] a*«OKWBE*3IH*BB«:Xtf**S/^ 
^J5jE*tt*«V*TBiB-r*»*OJB3ia**T«BB 
®0T*3o 

[065] tt^XWflE^WflcttBftBK+ttflRIt 
[06 6] SE^CDiSBJE^zS^ISfiS-SK^tt^ 

1 nS4t«««, 2 pSSitttW** 3 pSJ^x 
;k 4 HK>n+««, 5 
6 p+S£«««, 7 a S, 7 35«Ui, 8y-h« 
jftlf. 9 y-hSffiJi, 10 y-xtffii, 11 
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